M ANY investigators have reported the appearance in common wheat (Triticum aesti-uum L.) of speltoid types simulating Triticum spelta L. Generally these are due to the loss of the incompletely dominant gene Q on chromosome 5A (formerly chromosome IX) by aneuploidy (7) or by irradiation (3). Compactoid types ascribed to the action of the same gene, Q, but having some similarity to T. compactum Host were obtained in the same irradiation experiments from common wheat by Mac Key (3). Earlier, Unrau (9) located the gene governing compactum on chromosome 2D (formerly chromosme XX).
This paper reports the occurrence of a mutation in common wheat simulating a lesser-known wheat species, T. sphaerococcum Perc., and the inheritance of this mutant character.
REVIEW OF LITERATURE
Little is known concerning the origin of Triticum sphaerococcum itself. According to Ellerton (1), Percival was the first to describe the species although earlier references appear in the literature. Ellerton called it the common dwarf wheat of the Punjab and indicated that its center of origin was somewhat different from that of the other hexaploid wheats. He described the species as a drought-resistant, short-statured, heavily tillering wheat growing with a tufted appearance. The straw is stiff and erect. The head, which is never long awned, carries a short kernel enclosed by practically hemispherical glumes. The common name "shot wheat" is derived from the extremely short kernel.
Webster, 4 studying the F,, and F 3 of a cross of Baart (common) X T. sphaerococcum, concluded that in this material kernel size was controlled by more than one factor or at the minimum by one major factor plus a number of modifying factors. F 2 and F 3 kernel-length, kernel-weight, and awn-length distributions appeared to vary significantly from the bimodal distribution expected from single-factor segregation. However, Webster reported that kernel length, kernel weight, spike length, and awn length were correlated.
In crosses of common Chinese white wheat with T. sphaerococcum var. rubiginosum, Ellerton could distinguish the heterozygote from either homozygote. Thus the character was neither completely dominant nor completely recessive. Further, since no tall, long-awned shot wheat types were obtained, he concluded that the sphaerococcum effect was due to a block of genes transmitted as a unit. While reciprocal translocations were present, Ellerton concluded that the gene block was not associated with translocations. Therefore, he suggested that a chromosomal deletion in common wheat gave rise to a new species, T. sphaerococcum.
Sears in 1947 (6) identified the sphaerococcum effect as the expression of a hemizygous ineffective recessive gene located on chromosome 3D (chromsome XVI). Since a Chinese Spring wheat nullisomic for 3D did not show the sphaerococcum effect, Ellerton's suggestion that T. sphaerococcum arose as a result of a deletion from common wheat was invalidated. The converse, that common wheat arose from a deficiency in T. sphaerococcum and that the normal allele is a null allele, is highly improbable. Later Sears (7) suggested that the normal (common) allele is in effect a gene covered by duplicate genes at other loci and that the sphaerococcum effect is due to a radical mutation. Sears (8) concluded that the sphaerococcum effect is due to one gene and that it appeared following the synthesis of the hexaploid group.
Ellerton (1) used 5 and s to designate the normal gene and the sphaerococcum gene, respectively. More recently (5), S was used for spelt and sp for sphaerococcum. Accordingly, in this paper sp will be used to designate the sphaerococcum gene.
MATERIALS AND METHODS
The mutant character simulating the sphaerococcum effect occurred in the hard red winter wheat backcross [(ComancheMediterranean-Hope) X Pawnee] Fi X Pawnee at Manhattan, Kansas, in 1953. Four of 17 backcross plants were mutant. Seed from these four plants was grown to check for segregation of the mutant character and mutant plants were backcrossed again to Pawnee wheat for further studies. A mutant Fa plant from this
